Therapeutic association of atorvastatin and insulin in cardiac ischemia: study in a model of type 2 diabetes with hyperlipidemia.
Combination therapy recently emerged as a potential therapeutic option in order to improve cardiovascular risk in diabetics, since therapies commonly used in monotherapy failed in significantly optimizing this risk. A type 2 diabetes animal model was used to test the effects of a high-fat diet, atorvastatin and insulin (isolated or in association), in glycemic, lipid and inflammatory profiles, oxidative stress markers and cardiac mitochondrial function in ischemia-reperfusion conditions. High-fat diets significantly worsened fasting glycemia and lipid profile; it also increased C-reactive protein (CRP) and oxidative stress and compromised mitochondrial response to ischemia. Insulin decreased fasting glucose and free fatty acid levels and insulin resistance, while increasing HDL-cholesterol, but had no effect in inflammatory markers. Atorvastatin decreased circulating adiponectin levels and did not improve inflammatory markers, although it improved fasting glycemia, glucose tolerance, free fatty acids and HDL-cholesterol. The combined use of atorvastatin and insulin improved several parameters, as did each of the treatments separately. However, treatment association went beyond these results, by decreasing atherogenicity index and circulating CRP levels. Insulin and its association with atorvastatin significantly prevented mitochondrial dysfunction observed in the high-fat diet group, while atorvastatin showed some beneficial effects but in much less extent. Altogether, these results show that administration of an high-fat diet in a model of type 2 diabetes increases cardiovascular risk and combined use of atorvastatin and insulin provides a superior control of cardiovascular risk markers in diabetic and hyperlipidemic subjects.